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ABSTRACT

There is an ever increasing need for awareness regarding the occurrence of an adverse drug reaction (ADR) and the presence of drug to drug
interaction (DDI), drug-food interaction and drug-disease interaction. Drug interactions refer to an interaction which can modify the response,
nullify the response or produce potentially harmful effects when two or more drugs are administered simultaneously. When two or more drugs are
combined it may sometimes cause dual toxicity which may result in greater toxicity than monotherapy. Drug interactions and related adverse
effects need to be considered in all clinical settings when two or more drugs are administered for a particular diagnosis. Clinicians need to be aware
that early detection and recognition of ADRs occurring due to polypharmacy is important to minimize unwanted health problems. This is of
paramount importance to clinicians and other health providers so that an effective treatment outcome can be reached with little or no untoward
events. This in turn will be of great benefit to the population at large in reducing healthcare cost required to treat such reactions arising out of drug

interactions.
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INTRODUCTION probable and four possible types of adverse reactions (6.4%) were

There is an ever increasing need for awareness regarding the
occurrence of an adverse drug reaction (ADR) and the presence of drug
to drug interaction (DDI), drug-food interaction and drug-disease
interaction. Well known definition of drug interactions refer to an
interaction which can modify the response, nullify the response or
produce potentially harmful effects when two or more drugs are
administered simultaneously. These effects can also be seen when the
reaction occurs with the presence of one drug and food or underlying
medical condition of the patient."' Increasing new evidence has arisen
regarding drug interactions among elderly patients because of
polypharmacy set together with diminishing pharmacokinetics and
pharmacodynamics which comes with age.” When two or more drugs
are combined it may sometimes cause dual toxicity which may result in
greater toxicity than monotherapy.” More thorough analytical studies
that define drug interactions and the related events that occur during
therapy will help with rational prescription and reduced cost of
treatment which may be incurred due to unwanted drug reaction.

NATURE OF THE PROBLEM

Robertson et al (2007) have classified the reactions as 'minor' with
limited consequences like in the case of Furosemide and Hydralazine.
In some cases, the reactions are categorized as 'moderate’ where the
treatment regimen is to be administered with caution as is seen in
combination regimens of antitubercular drugs. Treatment regimens are
contraindicated or best avoided if the reaction is 'severe' which is based
mainly on the appearance of serious and fatal toxicity like ventricular
tachycardia produced by antifungal drugs combined with Cisapride.
Severe blood disorders like neutropenia may be seen in
pharmacodynamic interaction with antiviral combination therapy.
Pharmacokinetic and pharmacodynamic interaction has been seen
with combined hypolipidemic drug therapy leading to
rhabdomyolysis.

EXTENT OF THE PROBLEM
In a hospital based study of 44 patients over a 5-day period taking 10 to
17 drugs, 77 potential drug interactions were identified, but only one

detected.” A further study among patients taking anticonvulsant drugs
found that 6% of the cases of toxicity were due to drug interactions.
An Australian study found that about 10% of hospital admissions were
due to drug interactions. It is estimated that DDI contributes to about 6
-30% of all ADRs. Furthermore, ADR due to DDI accounts for about
2.8% of hospital admission every year. In a recent review, it has been
reported that approximately 0.05% of the emergency department
visits, 0.6% of the hospital admissions and 0.1% of the re-
hospitalizations are caused by ADRs due to DDIs.” The rate of DDIs in
patients treated in the intensive care (54%) has been reported to be
twice that of patients treated in the wards." There is an overall increase
risk in this setting as additional drugs being included with existing drug
therapy. Carbonin et al. (1991) observed a strong exponential relation
between the risks of ADRs and the number of drugs prescribed.”

Nikica et al. (2011) reported 1209 reports involving spontaneous
reporting database of at least two drugs. There were 468 reports on
potential drug-drug interactions and 94 of such reports were actual
drug-drug interactions, out of which 53 of 94 such reports showed
adverse drug reactions indicating that these areas need to be the focus
of health care awareness among clinicians."” The prevalence of
potential drug interactions of 3.7% has been reported among pediatric
age groups and the risks increase with the important diseases like
epilepsy, leukemia and rheumatoid arthritis treated with various
drugs.""

With regards to elderly population, Piper et al. (1991) reported that
patients of over 65 years of age hospitalized for peptic ulcer or upper
GI bleed have been reported with the use of oral corticosteroids and
NSAIDs users carry a higher RR of peptic ulcer disease compared with
non users of NSAIDs (RR: 1.1)."” Hence medical supervision of
elderly patients treated with NSAIDs concomitantly with drugs for
heart failure even though for short periods needs to be emphasized.

Reports which are available today rarely mention the prevalence of
adverse events in relation to the drug-drug interactions. This may lead

I International Journal of Scientific Research |—| 71 |



Volume-7 | Issue-5 | May-2018

PRINT ISSN No 2277 - 8179

to less estimated numbers of actual events occurring at the time of drug
intake. It has been viewed that non-communicable diseases (NCDs)
were seen to be in the top ten causes of mortality worldwide which is
expected to rise by 76% by 2030. [13] Medications are vital to therapy
for chronic diseases to alleviate pain and improve quality of life
provided such treatment do not bring about hazards of adverse
events."”

Most authors have commented that ADRs occur during hospital stay,
though such studies are mostly retrospective and major evaluation may
be missed at the time of occurrence which may have been prevented.""!
Harugeri et al. (2011) estimated that the total cost of hospital stay due
to ADRs amount to the US $4350 (INR 200100)."” Clinicians need to
be aware that early detection and recognition of ADRs occurring due to
polypharmacy is important to minimize unwanted health problems
during clinical care.

PHARMACOKINETIC INTERACTIONSAND ADRS

Busca et al (2013) have reported that 78% of patients showed potential
drug interaction and some commonly prescribed drugs are mentioned
here. "

Drugs Interactions Adverse Reactions

Diclofenac and Altered renal function |Increase in

Ramipril Creatinine level
Acenocoumarol and  |Binding to CYP450-  [Blood disorders
Fenofibrate 3A4 enzyme

Perindopril and Renal function altered |Renal toxicity
Ketoprofen

Acenocoumarol and  |Binding to CYP450-  [Spontaneous
Simvastatin 3A4 enzyme hematoma

Digoxin and Increased concentration|Digoxin toxicity
Amiodarone/Verapamil|of Digoxin

Simvastatin and Inhibition of Myalgia
Fluconazole metabolism of

Simvastatin
Amitryptyline and Inhibition of Headache
Tramadol metabolism of

Tramadol
Sotalol and Additive effect QT Prolongation
Amiodarone
Metoprolol and Inhibition of Bradycardia

Amiodarone metabolism of

Metoprolol
Metoprolol and Additive cardiovascular|Hypotension
Amlodipine effects

PHARMACOKINETIC INTERACTIONS AND ADRS IN
SPECIAL CASES

a. Cancer Chemotherapy (Josephine Sasu-Tenkoramaa and
Jeffrey Fudin) [16]

It has been reported that about one third of patients treated with
chemotherapy for various types of cancers suffer from drug reactions
which may be attributed to combination therapy. However, very few
reports have been published with definite and concrete evidences.

1. Methotrexate and NSAIDs :
Methotrexate

2. Imatinib and Fentanyl : Increased bioavailability of Fentanyl
=sedation, hypotension

3. Methotrexate and Celecoxib :

Methotrexate

Imatinib and Methadone : Increased Methadone concentration

Imatinib and Diclofenac : Increased levels of Imatinib

Cisplatinand Meloxicam : Increased level of Cisplatin

Doxorubicin and Methadone : Additive cardiotoxic effects

Nilotinib and Morphine: Increased concentration of Morphine =

Morphine toxicity

9. Imatinib/Nilotinib/Dasatinib and Tramadol : Inhibits metabolism
of Tramadol

10. Imatinib and Venlafaxine :

Decrease renal clearance of

Increase concentration of

® NNk

Increased concentration of

Venlafaxine
11. Doxorubicin/ daunorubicin/ Epirubicin and Venlafaxine/
Amitryptyline : Predispose to QTc Prolongation

b. Kidney Disease (Alessandra Batista Marquito et al) "

1. Metformin and Nifedipine : Increased Metformin absorption =
Increased Metformin toxicity

2. Allopurinol and Captopril/ Enalapril : Hypersensitivity reactions

= Stevens Johnson syndrome

Captopril and Furosemide : Postural hypotension

4. Nifedipine and Phenytoin : Decreased metabolism of Phenytoin=
Increased Phenytoin toxicity

w

DRUG INTERACTIONS AND ADRS SCREENING

INFORMATION

1. Screening Program Software: Lexi-Interact, Micromedex Drug
Interactions, iFacts, Medscape, Drug Interaction Fact software
and Epocrates

2. Stockley's Drug Interaction: The golden book which deals with
different aspects of drug interactions.
There has been much debate on the sensitivity and effectiveness of
the currently available screening programs. Recent report
evaluated that among all the above software programs the
comparative scores of accuracy and comprehensiveness were
seen to be highest with Lexi-Interact and Micromedex.""

CONCLUSION

Drug interactions and related adverse effects need to be considered in
all clinical settings when two or more drugs are administered for a
particular diagnosis. Many of these interactions are preventable and
can be avoided with proper knowledge of the prescriber and adequate
precautionary measures thereby preventing hazards to the patient. This
is of paramount importance to clinicians and other health providers so
that an effective treatment outcome can be reached with little or no
untoward events. This in turn will be of great benefit to the population
at large in reducing healthcare cost required to treat such reactions
arising out of drug interactions.
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